R ubella is usually a mild, rash-producing, febrile illness in children; however, infection in pregnant women, especially during the first trimester, can result in still births, fetal death or congenital defects known as congenital rubella syndrome (CRS). Rubella vaccination was added to the Japanese national immunization schedule in 1976 and up until 1994 was limited to girls in grades seven to nine (ages [12] [13] [14] [15] . In 1995 vaccination of all children (12-90 months old) was introduced. According to the nationwide sentinel surveillance system, before 1998 there were an estimated 170 000 or more rubella cases every year; 1 since 1999 cases have decreased by one-quarter to onetwentieth. 2 A second dose of the measles-rubella (MR)
vaccine was introduced in 2006 on entry to grade one (five to six years old). In 2011, administrative MR vaccine coverage was 95.3% at age one year and 92.8% at age five to six years. As a consequence of these vaccination policies, different age cohorts have different levels of protection against rubella. In the 2012 annual national seroepidemiologic survey, 73%-86% of males and 97%-98% of females aged 30-50 years were seropositive for rubella antibody, while 90% or more of children aged over one year and adolescents of both sexes were seropositive. Case-based surveillance for CRS started in 1999 in Japan; all physicians were required to report all CRS cases. During the period 1999-2011 there were 19 CRS cases reported in Japan, including three in Tokyo. In 2008, rubella surveillance in Japan changed from being part of the sentinel surveillance system, where a proportion of physicians reported cases, to being a disease notifiable by all health care providers. From 2008 to 2011, fewer than 50 rubella cases were reported per year in Tokyo.
Since June 2012, after seven years of low incidence, a large increase in rubella notifications was Sugishita et al Rubella outbreak in Tokyo, Japan, 2012 clinical case with detection of rubella through polymerase chain reaction (PCR), rubella-specific IgM antibody or seroconversion tests. As the weekly number of reported rubella cases in Tokyo was between zero and four during 2008 and 2011, a rubella outbreak was defined as the continual occurrence of more than four rubella cases in a week.
History of vaccination was based on either maternity health records or patient recall. Gender-and agespecific notification rates per 1 million inhabitants were calculated using the October 2012 census estimates for Tokyo as denominator.
RESULTS
A total of 2382 rubella cases (18 per 100 000 population) were reported between 2 January 2012 (week 1) and 21 April 2013 (week 16) from 917 hospitals and clinics throughout Tokyo. From week six in February 2013, more than 100 cases were notified per week. As of 1 May 2013 (week 18), total cases for 2013 were 1689-89 times to higher than the same period of 2012 (Figure 1 ).
Most cases (n = 1760; 73.9%) were laboratory confirmed; 242 by PCR. There were 1823 (76.5%) male cases and 18 pregnant women cases. The overall observed in Tokyo. Here we describe the epidemiology of rubella cases notified in Tokyo from January 2012 to April 2013.
METHODS
Rubella cases with a diagnosis date between 2 January 2012 and 21 April 2013 in Tokyo were extracted from the National Epidemiological Surveillance of Infectious Diseases (NESID) system on 1 May 2013. NESID is the nationwide case-based surveillance system; rubella was added in January 2008. All physicians are required to report all clinically diagnosed and laboratoryconfirmed rubella cases to local health officials through a designated form. Case details, which can be accessed at the national level, are then entered into the centralized notification system by local health officials. Case details include diagnosis method (clinical or laboratory), age, sex, diagnosis date, suspected route and location of transmission, vaccination history, complications and location of medical facility. For Tokyo, this surveillance system covers approximately 13 million people, 31 public health centres and approximately 12 000 medical facilities.
A clinical rubella case was defined as a person with generalized maculopapular rash, fever and lymphadenopathy. A laboratory-confirmed case was a Japan was the reported place of exposure for 2366 cases, 1635 of which were in Tokyo. Nine cases reported being exposed outside Japan; exposure location for seven cases was unknown. Further exposure information was reported for 501 (21%) cases and included the workplace (n = 200), family or housemates (n = 113), crowded places (n = 92); friends (n = 36), welfare facilities (n = 28), schools (n = 25) and nurseries (n = 7).
Outbreaks in companies, schools or institutions were also reported (n = 17) with the index cases all being adults. There was also secondary and tertiary transmission of rubella among unvaccinated people in most of these places. male-to-female ratio was 3.3:1; in 2012 it was 3.6:1, whereas in 2013 it was 3.1:1. The median age of notified cases was 35 years for males and 26 years for females (Figure 2) . Males aged 30-39 years were the most commonly notified age group, although in December 2012, there was an increase in notifications for females aged 20-29 who had not been vaccinated. In 2013, notifications for children aged less than 15 years and adults aged more than 50 years emerged. Almost a third of males (27%) and females (32%) reported never receiving a rubella vaccination with 68% and 56%, respectively, having an unknown vaccination status. Complications included thrombocytopenic purpura (n = 9), hepatic dysfunction (n = 7), encephalitis (n = 5) and meningitis (n = 1). Notifi cation rate the genotype of this outbreak. However, the current dominant genotypes in Japan were genotypes 1E and 2B. 4 Kanagawa prefecture, located south of Tokyo, also reported that the circulating rubella virus was type 2B.
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In Tokyo, the incidence of rubella in 2012 was 52 cases per million population and in 2013 is 128 cases per million. To control rubella and prevent CRS, the WHO Regional Office for the Western Pacific set a target for rubella of less than 10 cases per million population by 2015. 15 An increase of cases in pregnant women and three cases of CRS were notified in Tokyo during this outbreak, suggesting that Japan still has a way to go to reach this goal.
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DISCUSSION
The current rubella outbreak in Tokyo is part of an ongoing larger outbreak of rubella across Japan, with more than 60% of cases reported nationally being from Tokyo and surrounding areas. 3 Most cases were reported in males aged 20-44 years, similar to the resurgence of rubella in Greece in 1993 5 and the current outbreak in Poland.
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Potential reasons for this outbreak may include vaccine failure, high population density, lack of awareness in the population, insufficient isolation after disease onset and transmission from asymptomatic cases. We believe that this outbreak was strongly influenced by the history of selective immunization policies in Japan that left a large susceptible population. Poland also reported a similar history of selective immunization. 6 In contrast, although
Finland first provided rubella vaccination for school-age girls only, they have since achieved high coverage rates and rubella elimination.
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The current Japanese immunization schedule does not always provide free access to rubella vaccine or catch-up vaccination for adults and therefore comes with a financial burden. In March 2013 as an outbreak response, the Tokyo metropolitan government provided financial support to the 62 local governments for adult MR vaccination. All started offering free or reduced cost vaccine programmes; however, instead of vaccinating the susceptible population identified by this outbreak, i.e. adult males, most local governments targeted females of childbearing age and their partners. While the intent is to curtail the incidence of CRS, this effort may not be sufficient to suppress the current outbreak.
8,9
Several countries have alerted the public, especially travellers, about the outbreak in Japan.
10- 13 We strongly recommend that travellers confirm their vaccination history before visiting Tokyo and that women in the early phases of pregnancy avoid visiting Tokyo or at least avoid crowds. The latter is an official recommendation by Ministry of Health, Labour and Welfare.
Not all cases in this outbreak were laboratory confirmed, with a quarter based on clinical symptoms only. These cases could have been many other diseases misclassified as rubella. Since more than half of vaccination histories were unknown, there may have been recall bias about vaccination histories. We were also unable to conduct further tests to determine
